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(57) ABSTRACT

A thermal head includes a substrate main body including a flat
plate-shaped support substrate and a flat plate-shaped upper
substrate which are bonded to each other 1n a stacked state. A
rectangular heating resistor 1s formed on a surface of the flat
plate-shaped upper substrate. A bonding surface of the flat
plate-shaped support substrate includes a concave portion
that forms a cavity portion 1n a region opposed to the rectan-
gular heating resistor and the concave portion includes a
groove formed 1n an 1nner wall thereof and recessed along a
depth direction of the concave portion within a range of a
width of the rectangular heating resistor. The thermal head 1s
capable of enhancing heat-insulating performance while
maintaining mechanical strength of the upper substrate.

9 Claims, 10 Drawing Sheets
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1
THERMAL HEAD AND PRINTER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a thermal head and a
printer.

2. Description of the Related Art

There has been conventionally known a thermal head for
use 1n thermal printers that are often installed 1n compact
information equipment terminals typified by a compact hand-
held terminal, which performs printing on a thermal record-
ing medium by selectively supplying a plurality of heating
resistors with current based on printing data (see, for

example, Japanese Patent Application Laid-open No. 2007-
83532).

For increasing efficiency of the thermal head, there 1s a
method mvolving forming a cavity portion in a substrate
supporting the heating resistors. The cavity portion functions
as a hollow heat-insulating layer. Accordingly, among an
amount of heat generated by the heating resistors, an amount
of heat transferring toward the substrate may be reduced to
increase an amount of heat transferring to an opposite side of
the heating resistors with respect to the substrate, to thereby
increase energy etliciency required for printing.

The thermal head described in Japanese Patent Application
Laid-open No. 2007-83532 has a structure 1n which one of an
upper substrate (heat storage layer) and a support substrate,
which are made of the same material such as glass, has a
concave portion formed therein, and the upper substrate and
the support substrate are bonded together so that the concave
portion 1s closed to form a cavity portion inside the bonded
substrates. The cavity portion may have any shape, the size of
which may be larger or smaller than the size of the heating
resistors as long as the size 1s close to that of the heating
resistors when viewed from a stacking direction of the sub-
strates.

However, if the size of the cavity portion 1s larger than an
clfective heating area of the heating resistors, there 1s an
inconvenience that mechanical strength of the upper substrate
may reduce, though heat-insulating performance between the
heating resistors and the substrate may be enhanced. On the
other hand, 11 the size of the cavity portion 1s smaller than the
clfective heating area of the heating resistors, there 1s an
inconvenience that the heat-insulating performance may
reduce, though the mechanical strength of the upper substrate
may be increased.

SUMMARY OF THE INVENTION

The present invention has been made in view of the above-
mentioned circumstances, and 1t 1s an object of the present
invention to provide a thermal head capable of enhancing
heat-insulating performance while maintaining mechanical
strength o an upper substrate, and to provide a printer includ-
ing the thermal head.

In order to achieve the above-mentioned object, the present
invention provides the following measures.

The present invention provides a thermal head including: a
substrate including a flat plate-shaped support substrate and a
flat plate-shaped upper substrate which are bonded to each
other 1n a stacked state; and a rectangular heating resistor
tormed on a surface of the tlat plate-shaped upper substrate, 1n
which: at least one of bonding surfaces of the flat plate-shaped
support substrate and the flat plate-shaped upper substrate
includes a concave portion that forms a cavity portion in a
region opposed to the rectangular heating resistor; and the
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2

concave portion includes at least one groove portion formed
in an inner wall thereof and recessed along a depth direction
of the concave portion within a range of a width of the rect-
angular heating resistor.

According to the present mvention, the upper substrate
disposed directly under the heating resistor functions as a heat
storage layer, whereas the cavity portion formed 1n the sub-
strate 1n the region opposed to the heating resistor functions as
a hollow heat-insulating layer. Because of the formation of
the cavity portion, among an amount of heat generated by the
heating resistor, an amount of heat transferring toward the
support substrate via the upper substrate may be reduced to
increase an amount of heat transferring to an opposite side of
the heating resistor with respect to the support substrate to be
utilized for printing and the like, to thereby increase heating
eificiency.

Here, 1n the inner wall of the concave portion forming the
cavity portion, the groove portion 1s provided within the range
of the width of the heating resistor. Therefore, the inner wall
ol the concave portion contributes to securing partial support
of the upper substrate covering the cavity portion, while the
groove portion of the iner wall contributes to extending 1n
part a space serving as the hollow heat-insulating layer
formed under the heating resistor. As a result, the heat-1nsu-
lating performance against the heat transier from the heating
resistor toward the support substrate may be enhanced while
maintaining the mechanical strength of the upper substrate
supporting the heating resistor.

In the above-mentioned invention, the inner wall including,
the at least one groove portion of the concave portion may be
positioned 1nside a heating region of the rectangular heating
resistor, or alternatively may be positioned outside the region
opposed to the rectangular heating resistor.

With such a structure, the heat-insulating performance may
be enhanced compared with a case where the inner wall of the
concave portion has a flat shape.

Further, in the above-mentioned invention, the inner wall
of the concave portion may be positioned inside a heating
region of the rectangular heating resistor, and the at least one
groove portion may be positioned inside the region opposed
to the rectangular heating resistor and outside the heating
region of the rectangular heating resistor.

With such a structure, a heat-insulating etfect due to the
groove portion of the inner wall may be enhanced while
maintaining the mechanical strength of the upper substrate by
the inner wall of the concave portion.

Still further, 1n the above-mentioned invention, the inner
wall including the at least one groove portion of the concave
portion may be positioned inside the region opposed to the
rectangular heating resistor and outside a heating region of
the rectangular heating resistor.

With such a structure, the outside of the heating region of
the heating resistor may be securely supported by the upper
substrate and the support substrate to reduce the load on the
upper substrate supporting the heating resistor, and the sudifi-
cient heat-insulating effect against the heat transfer from the
heating resistor toward the support substrate may be ensured
because the cavity portion 1s disposed directly under the
heating region of the heating resistor.

Still further, 1n the above-mentioned invention, the inner
wall of the concave portion may be positioned iside a heat-
ing region of the rectangular heating resistor, and the at least
one groove portion may be positioned outside the region
opposed to the rectangular heating resistor.

With such a structure, the 1nner wall of the concave portion
may contribute to the increased mechanical strength of the
upper substrate, while the groove portion of the mnner wall
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may contribute to the enhanced heat-insulating performance
against the heat transfer from the heating resistor toward the
support substrate.

Still further, 1n the above-mentioned invention, the at least
one groove portion may be recessed to depths varying in
steps, or alternatively the groove portions may form the inner
wall of the concave portion 1nto a shape 1n which projections
and depressions are alternately formed continuously.

The shape of the mner wall of the concave portion varies
regularly, which makes 1t easy to adjust the balance between
maintaining the mechanical strength of the upper substrate
and enhancing the heat-insulating performance.

The present invention also provides a printer including: the
above-mentioned thermal head according to the present
invention; and a pressure mechanism for feeding a thermal
recording medium while pressing the thermal recording
medium against the rectangular heating resistor of the ther-
mal head.

According to the present invention, the thermal head
capable of enhancing the heat-insulating performance while
maintaining the mechanical strength 1s used, and hence the
heat generated by the heating resistor may be transferred with
high efficiency to the thermal recording medium that 1s
pressed against the heating resistor by the pressure mecha-
nism. Besides, because of the thermal head having high heat-
ing eificiency, power consumption during printing on the
thermal recording medium may be reduced.

The present invention provides an effect of enhancing the
heat-insulating performance while maintaining the mechani-
cal strength of the upper substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 1s a schematic structural view of a thermal printer
according to an embodiment of the present invention;

FIG. 2 1s a plan view of a thermal head of FIG. 1 viewed
from a protective film side;

FI1G. 3 1s a cross-sectional view taken along the line A-A of

the thermal head of FIG. 2;

FIG. 4 1s a plan view of the thermal head viewed from the
protective film side according to the embodiment of the
present invention, illustrating a case where a shape of a con-
cave portion 1s large;

FI1G. 515 a view 1llustrating a modified example of a groove

portion of the thermal head according to the embodiment of

the present invention;
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FIG. 6 1s a view 1llustrating another modified example of 50

the groove portion of the thermal head according to the
embodiment of the present invention;

FI1G. 7 1s a view 1llustrating a further modified example of

the groove portion of the thermal head according to the
embodiment of the present invention;

FIG. 8 1s a view 1llustrating a still further modified example
of the groove portion of the thermal head according to the
embodiment of the present invention;

FI1G. 9 15 a view illustrating a yet further modified example
of the groove portion of the thermal head according to the
embodiment of the present invention;

FIG. 10 1s a plan view of a thermal head viewed from the

protective film side according to a first modified example of

the embodiment of the present invention;

FIG. 11 1s a plan view of a thermal head viewed from the
protective film side according to a second modified example
of the embodiment of the present invention; and
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FIG. 12 1s a plan view of a thermal head viewed from the
protective film side according to a third modified example of
the embodiment of the present invention.

DETAILED DESCRIPTION OF THE PR.
EMBODIMENT

L1
=]

ERRED

Now, a thermal head and a thermal printer (printer) accord-
ing to an embodiment of the present invention are described
below with reference to the accompanying drawings.

A thermal head 1 according to this embodiment 1s used for,
for example, a thermal printer 100 as illustrated in F1G. 1. The
thermal printer 100 includes a main body frame 2, a platen
roller 4 disposed horizontally, the thermal head 1 disposed so
as to be opposed to an outer peripheral surface of the platen
roller 4, a paper feeding mechanism 6 for feeding an object to
be printed, such as thermal paper 3, between the platen roller
4 and the thermal head 1, and a pressure mechanism 8 for
pressing the thermal head 1 against the thermal paper 3 with
a predetermined pressing force.

Against the platen roller 4, the thermal head 1 and the
thermal paper 3 are pressed by the operation of the pressure
mechanism 8. Accordingly, a load of the platen roller 4 1s
applied to the thermal head 1 via the thermal paper 3.

As 1llustrated in FIGS. 2 and 3, the thermal head 1 includes
a flat plate-shaped substrate main body (substrate) 13, a plu-
rality of flat plate-shaped heating resistors 15 provided on the
substrate main body 13, pairs of electrode portions 17A and
17B connected to both ends of the heating resistors 135 on the
substrate main body 13, and a protective film 19 covering the
heating resistors 15 and the electrode portions 17A and 178
on the substrate main body 13. In FIG. 2, the arrow Y repre-
sents a feeding direction of the thermal paper 3 by the platen
roller 4 (the same holds true for FIGS. 4,10, 11, and 12).

The substrate main body 13 1s fixed to a heat dissipation
plate 21 as a plate-shaped member made of a metal such as
aluminum, a resin, ceramics, glass, or the like, to thereby
dissipate heat via the heat dissipation plate 21. The substrate
main body 13 includes a flat plate-shaped upper substrate 12
and a tlat plate-shaped support substrate 14 which are bonded
in a stacked state. The upper substrate 12 has the heating
resistors 15 formed thereon, and the support substrate 14
supports the upper substrate 12 and 1s fixed to the heat dissi-
pation plate 21.

The upper substrate 12 1s a glass substrate with a thickness
approximately ranging from 10 um to 100 um. The upper
substrate 12 1s disposed directly under the heating resistors 15
to Tunction as a heat storage layer for storing a part of heat
generated from the heating resistors 15.

The support substrate 14 1s, for example, an insulating
substrate such as a glass substrate or a ceramic substrate
having a thickness approximately ranging from 300 um to 1
mm. For the upper substrate 12 and the support substrate 14,
it 1s desired to use glass substrates made of the same material
or substrates having similar properties.

The support substrate 14 has a concave portion 23 formed
therein to be recessed 1n a thickness direction from a bonding
surface to the upper substrate 12. The concave portion 23 1s
formed 1n a rectangular shape extending in a longitudinal
direction of the support substrate 14, and 1s disposed so as to
be opposed to all the heating resistors 15 on the upper sub-
strate 12.

Each mner wall extending in a longitudinal direction of the
concave portion 23 has a plurality of grooves (groove por-
tions) 25 formed therein, which are recessed along a depth
direction from an openming portion to a bottom surface of the
concave portion 23. The grooves 23 are arrayed at predeter-
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mined intervals in the longitudinal direction of the concave
portion 23 such that at least one groove 25 1s present within a
range of each width ol the heating resistors 15. In other words,
the inner wall extending in the longitudinal direction of the
concave portion 23 has a shape with projections and depres-
sions defined by the grooves 25.

The mmner walls of the concave portion 23 have a width
dimension smaller than a dimension between the electrode
portions 17A and 17B connected to both the ends of the
heating resistors 15. The groove 235 of the inner wall has a
width dimension smaller than a dimension of the heating
resistor 15 1 a longitudinal direction thereof, which 1s
orthogonal to a width direction (array direction of the heating
resistors 15).

The concave portion 23 1s formed 1n a given surface of the
support substrate 14 by performing, for example, sandblast-
ing, dry etching, wet etching, or laser machining.

In the case of forming the concave portion 23 by sandblast-
ing, the surface of the support substrate 14 1s first covered
with a photoresist material, and then the photoresist material
1s exposed to light using a photomask of a predetermined
pattern so as to be cured in part other than the region for
torming the concave portion 23.

After that, the surface of the support substrate 14 1s cleaned
and the uncured photoresist material 1s removed to obtain an
etching mask (not shown) having an etching window formed
in the region for forming the concave portion 23. In this state,
sandblasting 1s performed on the surface of the support sub-
strate 14 to form the concave portion 23 having a predeter-
mined depth. Note that, it 1s preferred that the depth of the
concave portion 23 be, for example, 10 um or more and half
the thickness of the support substrate 14 or less.

Alternatively, 1n the case of forming the concave portion 23
by dry etching or wet etchung, similarly to the above-men-
tioned processing by sandblasting, the etching mask having
the etching window formed in the region for forming the
concave portion 23 1s formed on the surface of the support
substrate 14. In this state, etching 1s performed on the surface
of the support substrate 14 to form the concave portion 23
having a predetermined depth. In the case of wet etching, the
surface of the support substrate 14 may be flawed 1n advance
so that etching may progress with prionity.

As such an etching process, for example, wet etching using
a hydrofluoric acid-based etchant or the like 1s available, as
well as dry etching such as reactive 1on etching (RIE) and
plasma etching. Note that, as a reference example, 1n a case of
a single-crystal silicon support substrate, wet etching may be
performed using an etchant such as a tetramethylammonium
hydroxide solution, a KOH solution, or a mixed solution of
hydrotluoric acid and nitric acid.

Still alternatively, 1n the case of forming the concave por-
tion 23 by laser machining, scanning 1s performed using a
light beam while varying its beam intensity, to form the con-
cave portion 23 having a desired shape.

In forming the concave portion 23 using such a processing,
method, the employed processing method may also be used to
form a desired number of grooves 25 with a desired shape and
width dimension in the mnner wall.

The upper substrate 12 1s stacked on the support substrate
14 1n which the concave portion 23 is thus formed, to thereby
close the opening portion of the concave portion 23 to form a
cavity portion 27 between the upper substrate 12 and the
support substrate 14. The cavity portion 27 has a communi-
cation structure opposed to all the heating resistors 135, and
functions as a hollow heat-insulating layer for preventing the
heat generated by the heating resistors 15 from transierring
toward the support substrate 14 via the upper substrate 12.
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The heating resistors 15 are each formed on a surface of the
upper substrate 12 so as to straddle the cavity portion 27 1n its
width direction, and are arrayed at predetermined intervals
along a longitudinal direction of the cavity portion 27. The
heating resistors 15 each have a heating region which 1s
situated between the electrode portions 17A and 17B con-
nected to both the ends in the longitudinal direction and
substantially directly above the cavity portion 27.

The electrode portions 17A and 17B supply the heating
resistors 15 with power to allow the heating resistors 15 to
generate heat. The electrode portions 17A and 17B include a
common electrode 17A connected to one end of each of the
heating resistors 15 1n the longitudinal direction, and a plu-
rality of individual electrodes 17B connected to another end
of each of the heating resistors 15. The common electrode
17A 1s integrally connected to all the heating resistors 15, and
the mdividual electrodes 17B are connected to the heating
resistors 15 individually.

Hereinafter, an action of the thermal head 1 and the thermal
printer 100 structured 1n this way 1s described.

In printing on the thermal paper 3 using the thermal printer
100 according to this embodiment, first, a voltage 1s selec-
tively applied to the individual electrodes 17B of the thermal
head 1. Then, a current tlows through the heating resistors 135
which are connected to the selected individual electrodes 17B
and the common electrode 17A opposed thereto, to thereby
allow the heating resistors 15 to generate heat.

Subsequently, the pressure mechanism 8 operates to press
the thermal head 1 against the thermal paper 3 being fed by
the platen roller 4. The platen roller 4 rotates about an axis
parallel to the array direction of the heating resistors 15, to
thereby feed the thermal paper 3 toward the Y direction
orthogonal to the array direction of the heating resistors 15.
Against the thermal paper 3, a surface portion (printing por-
tion) of the protective film 19 covering the heating regions of
the heating resistors 15 1s pressed, and then color 1s developed
on the thermal paper 3 to be printed.

Here, because the cavity portion 27 1s formed 1n the sub-
strate main body 13 of the thermal head 1, among an amount
ol heat generated by the heating resistors 15, an amount of
heat transferring toward the support substrate 14 via the upper
substrate 12 may be reduced to increase an amount of heat
transterring from the heating resistors 135 toward the protec-
tive film 19 to be utilized for printing and the like. As a result,
heating efficiency of the thermal head 1 may be increased.

In this case, the plurality of grooves 25 are formed 1n the
inner walls of the concave portion 23 constituting the cavity
portion 27, and hence a space serving as the hollow heat-
insulating layer formed under the heating resistors 15 may be
extended 1in part beyond the heating regions, to thereby reduce
an amount of heat directly transferring ifrom the heating
regions to the upper substrate 12. Besides, the inner walls of
the concave portion 23 contribute to securing partial support
of the upper substrate 12 covering the cavity portion 27, to
thereby prevent reduction in strength of the upper substrate 12
against an external load.

Therefore, according to the thermal head 1 and the thermal
printer 100 of this embodiment, heat-insulating performance
against the heat transfer from the heating resistors 15 toward
the support substrate 14 may be enhanced while maintaining
mechanical strength of the upper substrate 12 supporting the
heating resistors 15. As a result, the heat generated by the
heating resistors 15 may transier to the thermal paper 3 with
high efliciency, and power consumption during printing on
the thermal paper 3 may be reduced.

Note that, 1n this embodiment, the width dimension of the
inner walls including the grooves 23, extending 1n the longi-
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tudinal direction of the concave portion 23, 1s smaller than the
dimension of the heating resistor 13 in the longitudinal direc-
tion thereof. However, for example, as illustrated in FI1G. 4,
the width dimension of the inner walls including the grooves
25, extending 1n the longitudinal direction of the concave
portion 23, may be larger than the dimension of the heating
resistor 15 in the longitudinal direction thereof. In other
words, the mner wall including the grooves 23, extending in
the longitudinal direction of the concave portion 23, may be
positioned outside the regions opposed to the heating resis-
tors 15. Alternatively, although not illustrated, for example,
the width dimension of the inner walls including the grooves
25, extending 1n the longitudinal direction of the concave
portion 23, may be smaller than the dimension of the heating,
resistors 15 between the electrode portions 17A and 17B. In
other words, the inner wall including the grooves 25, extend-
ing 1n the longitudinal direction of the concave portion 23,
may be positioned 1nside the heating regions of the heating
resistors 15.

In such a way, the heat-insulating performance may be
enhanced compared with a case where the inner wall of the
concave portion 23 has a flat shape.

In this embodiment, 1n both the inner walls extending 1n the
longitudinal direction of the concave portion 23, the plurality
of grooves 25 are arranged as facing each other. However, for
example, as 1llustrated 1n FIG. §, the plurality of grooves 235
may be arranged at alternate positions 1n both the inner walls.
Alternatively, for example, as illustrated 1n FIG. 6, the groove
235 may be recessed to depths varying 1n steps. Still alterna-
tively, the mner wall may be formed 1nto a shape 1n which
projections and depressions are alternately formed continu-
ously. For example, the inner wall may have a shape 1n which
the grooves 25 are recessed 1nto a wave shape as 1llustrated in
FIG. 7 or in which the grooves 25 are recessed 1nto a V-shape
as 1llustrated 1n FIG. 8. Alternatively, as illustrated 1n FI1G. 9,
the inner wall may have a shape 1n which the grooves 23 are
recessed 1nto a semi-cylindrical shape. Note that, FIGS. 5 to
9 are views of the substrate main body 13 viewed 1n a thick-
ness direction.

The grooves 25 of the mner wall have a regular shape as
described above, which makes it easy to adjust the balance
between maintaining the mechanical strength of the upper
substrate 12 and enhancing the heat-insulating performance.
Note that, the grooves 25 may be formed in an inner wall
extending in a width direction of the concave portion 23, aside
from the inner wall extending 1n the longitudinal direction of
the concave portion 23.

Further, the embodiment of the present invention may be
modified as follows.

For example, 1n the embodiment of the present invention,
the mner wall extending 1n the longitudinal direction of the
concave portion 23 of the thermal head 1 has the width dimen-
sion smaller than that of the heating regions of the heating
resistors 15, and the groove 25 of the inner wall has the width
dimension not exceeding the dimension of the heating resis-
tor 15 1n the longitudinal direction thereotf. However, accord-
ing to a thermal head 101 of a first modified example of the
embodiment of the present invention, for example, as 1llus-
trated i FIG. 10, an mner wall including grooves 125,
extending 1n a longitudinal direction of a concave portion
123, may have a width dimension, as a whole, smaller than the
dimension of the heating resistors 15 1n the longitudinal
direction thereof and larger than that of the heating regions of
the heating resistors 13.

With such a structure, the mner wall extending 1n the lon-
gitudinal direction of the concave portion 123 1s positioned
inside the regions opposed to the heating resistors 15 and
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outside the heating regions of the heating resistors 13 so that
the portion outside the heating regions of the heating resistors
15 1s securely supported by the upper substrate 12 and the
support substrate 14, while the cavity portion 27 1s disposed
directly under the heating regions of the heating resistors 15
so that the sufficient heat-insulating effect 1s ensured.

According to a thermal head 201 according to a second
modified example of the embodiment of the present mnven-
tion, for example, as 1illustrated 1n FIG. 11, an 1mner wall
extending in a longitudinal direction of a concave portion 223
may have a width dimension smaller than that of the heating
regions of the heating resistors 15, and a groove 2235 of the
inner wall may have a width dimension exceeding the dimen-
sion of the heating resistor 15 in the longitudinal direction
thereof.

With such a structure, the inner wall extending 1n the lon-
gitudinal direction of the concave portion 223 1s positioned
inside the heating regions of the heating resistors 15 to con-
tribute to the increased mechanical strength of the upper
substrate 12, while the bottom surface of the groove 223 of the
inner wall 1s positioned outside the region opposed to the
heating resistor 15 to contribute to the enhanced heat-insulat-
ing eifect.

Further, 1n the embodiment of the present invention, the
cavity portion 27 has the communication structure opposed to
all the heating resistors 15. However, according to a thermal
head 301 of a third modified example of the embodiment of
the present invention, for example, as illustrated in FIG. 12, a
concave portion 323 may be formed 1n each region of the
support substrate 14 opposed to the heating resistor 135 to
provide an individual cavity portion 327 for each heating
resistor 15.

With such a structure, the support substrate 14 supports the
upper substrate 12 at short intervals to increase the mechani-
cal strength of the upper substrate 12 supporting the heating
resistors 15. In this case, grooves 3235 may be formed 1n an
entire mner wall, excluding the bottom surface, of a concave
portion 323.

According to the above-mentioned embodiment and modi-
fied examples, the support substrate 14 has the concave por-
tions 23, 123, 223, 323, respectively, but the upper substrate
12 may have a concave portion formed 1n a surface on the
support substrate 14 side. Alternatively, both the support sub-
strate 14 and the upper substrate 12 may have concave por-
tions formed 1n bonding surfaces thereof.

Further, as the groove portion included 1n the inner wall of
the concave portion, the above-mentioned embodiment and
modified examples have exemplified the grooves 25, 125,
225, and 325, which are formed regularly 1n the inner walls of
the concave portions 23, 123, 223, and 323, respectively.
Alternatively, for example, the inner wall may have grooves
formed therein 1irregularly, which are formed simultaneously
with the formation of the concave portion by the etching
process or the like.

What 1s claimed 1s:

1. A thermal head, comprising:

a substrate comprising a flat plate-shaped support substrate
and a flat plate-shaped upper substrate which are bonded
to each other 1n a stacked state; and

a rectangular heating resistor formed on a surface of the flat
plate-shaped upper substrate, wherein:

at least one of bonding surfaces of the flat plate-shaped
support substrate and the flat plate-shaped upper sub-
strate has a concave portion that forms a cavity portion in
a region opposed to the rectangular heating resistor; and

the concave portion has at least one groove portion formed
in an inner wall thereol and recessed along a depth
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direction of the concave portion within a range of a
width of the rectangular heating resistor.

2. A thermal head according to claim 1, wherein the inner
wall including the at least one groove portion of the concave
portion 1s positioned inside a heating region of the rectangular
heating resistor.

3. A thermal head according to claim 1, wherein the inner

wall including the at least one groove portion of the concave
portion 1s positioned outside the region opposed to the rect-
angular heating resistor.

4. A thermal head according to claim 1,

wherein the inner wall of the concave portion 1s positioned

inside a heating region of the rectangular heating resis-
tor, and

wherein the at least one groove portion 1s positioned inside

the region opposed to the rectangular heating resistor
and outside the heating region of the rectangular heating
resistor.

5. A thermal head according to claim 1, wherein the inner
wall including the at least one groove portion of the concave
portion 1s positioned inside the region opposed to the rectan-
gular heating resistor and outside a heating region of the
rectangular heating resistor.
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6. A thermal head according to claim 1,

wherein the inner wall of the concave portion 1s positioned
inside a heating region of the rectangular heating resis-
tor, and

wherein the at least one groove portion 1s positioned out-

side the region opposed to the rectangular heating resis-
tor.

7. A thermal head according to claim 1,

wherein the at least one groove portion 1s recessed to

depths varying 1n steps.

8. A thermal head according to claim 1, wherein the at least
one groove portion forms the mner wall of the concave por-
tion into a shape in which projections and depressions are
alternately formed continuously.

9. A printer, comprising:

the thermal head according to claim 1; and

a pressure mechanism for feeding a thermal recording

medium while pressing the thermal recording medium
against the rectangular heating resistor of the thermal

head.
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